This paper investigates the time and frequency interdependence relationship between seven African stock markets, emerging stock markets (Brazil, Russia, India, China), developed stock markets ( United States, United Kingdom, France, Germany and Japan) and oil prices commodity. The spillovers are examined from 2005 to 2016 taking into account the recent financial crisis and the recent fall in oil prices. We combine the generalized VAR framework proposed by Diebold and Yilmaz (2012) method and the Maximal Overlap Discrete Wavelet Transform (MODWT) in order to obtain the spillovers at different time scales. Result show that African financial markets integration with themselves and the outside depends on the time scales, the economic relations, the world financial markets state. Relationships with global financial markets are generally weak in the short run but tend to grow in the long run. Concerning interdependence with oil prices, it is strong in short and medium run but weak in long run. African stock markets could be an opportunity of capital diversification in short run for world financial agents.
Introduction
Globalization has been one of the main economic guidelines. Nexus between world economies through international trade, foreign direct investment, monetary integration and other channels increased significantly being thus the basis of a growing interdependence between global financial markets.
The process of almost complete liberalization of capital exchanges based on the 3D rule (Deregulation, Decompartmentalization, Disinrunediation) (see Bourginat et al., 1992) has allowed the growth of international capital flows.
However, these strong links and this interdependence showed some limits especially in times of financial turmoil.
During the financial crisis of 2007, the transmission of spillovers effects from one market to another become very fast driving to the turbulence in the world stock markets, Moreover, the relationship between financial markets evolves over time. This relationship can be strong at an given horizon time and weak to another. The only temporal analysis is not able to apprehend all these parameters. Methods such as co-integration and the error correction model (see Engle and Granger, 1987) , which are proved in the dynamic analysis between variables, take into account only two times scale, the short and the long run, which is rather limited in view of the various time scales (horizon) on a financial market.
The wavelet methods apprehend the relationship between stock markets simultaneous into time and frequency 8 .
These methods analyze the relationship between stock markets at different time scales and allow then a better study of the dynamic evolution of the relationship between financial markets. This approach giving more details and a better understanding of the co-movement between financial markets is proving crucial for an efficient capital diversification and for financial authorities.
Some authors used this wavelets methods in the stock markets linkage analysis. Gallegati (2005) apply these wavelets methods among MENA 9 stock markets and outside, Rua and Nunes (2009) among many world stock markets. Nikkinen (2011), Fernández-Macho (2012) between main European stock markets, Graham and al. (2012) ; Graham et al. (2013) , Madaleno and Pinho (2012) in emerging and developed world financial markets relationship, Tiwari et al. (2013) , Loh (2013) between Asian financial markets themselves and the outside and Aloui and Hkiri (2014) in Gulf Cooperation Council stock markets integration.
The objective of this study is to analyze the contribution of world financial markets and oil stock prices in the African stock markets at different times scales. We want to see if the measures put in place for an opening to global financial markets these last years are actually effective. We will also see the evolution 10 of relations of the financial markets in Africa with outside in the midst of crisis or turbulence in the global financial market. Our study sample covers the 2007 global financial crisis, the 2012 Euro debt crisis 11 and 8 Scale or horizon . 9 Middle East and North Africa. 10 It has been proved that in periods of instability on financial markets, relations between financial markets increase (see Forbes and Rigobon, 2002; McAleer and Nam, 2005) 11 Africa and Europe have strong economics relationship.
the oil prices shock of 2014 12 .
In our paper, we combine traditional econometric methods with wavelet methods. Firstly We apply to every sample the Maximal Overlap Discrete Wavelet Transform method to have data of the stock markets data at different time scales. Then we apply the 2012 Diebold-Yilmaz spillover index method (see Diebold and Yilmaz, 2012 ) based on VAR 13 method to determine the contribution of global financial markets and oil stock prices in African financial markets at different time scales during the hole period and also during different turmoil specifically. This approach could be beneficial for financial authorities to decision-making purposes.
We find that African financial markets integration with themselves and the outside (world stock markets and oil prices) depends on the time scales, economic relations, financial markets state. The integration with global financial market is generally weak in the short run but tend to grow in the long run. We find also the African markets and oil prices relationship is strong in short and medium run but weak in long run.
The rest of the study is structured as follows. Section 2 present first a brief analysis of African stock markets evolution. Section 3 gives a overview of the literature on wavelet methods applications in relationship between stock markets. Section 3 details the econometric methodology used to inspect the stock markets relationship. Section 4 examines the data and empirical results and Section 5 concludes.
African Stock Markets Evolution
The African financial market has evolved very rapidly. Indeed to 12 in 1990, the number of African financial markets increased to more than 25 in 2016. More 2/3 of the African countries are currently covered by a local or regional exchange, with At the top of the list, South Africa, Egypt, Morocco, Nigeria and Kenya. According to data from ASEA (2015, 2012) ; de France (2011), we note that the capitalization of the 10 largest African stock markets 14 recorded an exceptional growth of 390.77% from 2000 to 2010 and from 2011 to 2014 of 32%. Table 1 shows the performance of the principal indices of some largest African 12 Nigeria is the 1st African oil producer and the 4th largest world oil producer and South Africa is the largest African oil importer.
13 Vector AutoRegressive. 14 In runs of capital stock markets from February 2012 to February 2016 excluding South Africa.
Africa Stock markets from this sample have globally reached good levels of performance excepted the Morocco stock market that is declining over the analysis period. According to Cejefic Consulting (2014) ; This decline is due to a low volume of transactions that dates from 2007 15 due to lack of liquidity (turnover ratio weak). The Nigeria stock market has seen a rise of 15
The average performance is 40% for our sample and three of these financial markets have even performed beyond the 80% over a period of 4 years. The African financial market has also experienced an upsurge in IPO 16 . Indeed, we Despite these dramatic advances, the African financial market remains marginal to other emerging financial markets. According to PwC (2015) , the African stock market capitalization reach almost $1tn 19 at the end of 2015, with 77% of this value for only South Africa Stock and 23% for the rest of African financial market. The African financial market excluding South Africa represents only about 0.34% of the global market capitalization which is $67tn. African financial markets remain very small opposite to the global finance and not very liquid. Moreover, we note a decrease of this percentage compared to the year 2011 which was of 0.94% (Ntim, 2012) . The 2014 capitalization-to-GDP and the turnover ratios of the 10 largest African financial markets in runs of capitalization give disparate results (see Table 2 ). Indeed stock exchanges such as South Africa, Ghana, Morocco, Mauritius, and Egypt, to a lesser extent are relatively higher market capitalization in view of their economy and are rather deeper while the others remain rather illiquid. As regards turnover ratio (table) , market activity according to the size of these markets, it remains very low for the majority of the African financial markets with the exception of Ghana, South Africa and Egypt. According to Ntim et al. (2011) , the small size of some African financial markets hinders the informational and allocative efficiencies of the African stock markets (see Mlambo and Biekpe, 2005) .
To remedy this, Fish and Biekpe (2002) argue that an African regional stock market can improve liquidity while reducing the cost of operations. Irving (2005) proposes an integration between African financial markets from different African economic zones, for a better depth and a more exhaustive selection of financial products.
According to Lugangwa (2012) , cooperating, being integrated and therefore larger, African markets will be more visible to global investors. UNCTAD (2014) say that for the development of the African financial markets in view of their small size could be done on the continental or regional scale by their unification.
Among the reforms that are at the basis of the growth of the financial financial markets, many continue to be taken with a view to harmonizing the African financial markets and opening up to international capital. The African Securities Exchanges Association (ASEA) 20 was Established in 1993 in Kenya now has 25 securities exchanges in Africa. The goals of this association are to improve the visibility of African Securities at the world level to attract investors Provide a better knowledge of African stock market, promote trade between African financial markets themselves.
In this dynamic, ASEA signed a partnership with the Financial Times Stock Exchange (FTSE) Group in 2011 for the creation of the FTSE ASEA pan African Index Series and in 2012 the FTSE ASEA pan Africa Index ex South Africa. These indices could improve the visibility of the performance of African stock market and facilitate the development of new financial products (ASEA, 2015) .
In 2014, the Nigerian Stock Exchange and the London Stock Exchange Group (LSEG) signed a partnership to develop the cooperation and promote mutual development 20 URL: http://www.african-exchanges.org/ Source: African-markets.com, mays-mouissi.com, authors calculation. 
2014, East African Financial Markets
22 initiated steps towards a harmonized capital market (see UNCTAD, 2014; PwC, 2015) .
In Arab Maghreb Union (AMU) stock exchanges take measures to promote integration. Cooperation and partnership agreements have been signed by Libya, Morocco, Tunisia and Egypt in the technical and regulatory areas to enable investors to intervene on all markets in the region (ARIA III, 2008) .
All these actions show the willingness of the financial authorities to have financial markets that are internationally competitive, integrated between themselves and with the financial world.
Literature Review
Papers focused in the relation between stock markets using the wavelet methods are recent. Some financial economists worked in this topic and make their contribution to this. Gallegati (2005) is one of the first authors to work in this domain , he studies the co-movement between five major MENA, the U.S.
23 and Eurozone financial markets at different time scales using the Maximal Overlap Discrete Wavelet Transform (MODWT). The author find that MENA 24 financial markets are neither regionally nor internationally integrated according to the frequency or the scale. Rua and Nunes (2009) use wavelet coherence method in his study on the stock markets integration among between Germany, Japan, U.K. 25 and U.S. and shows that the Japan financial market is weakly integrated with others and this integration varies according to the time scales.
In the same continuity, Graham and Nikkinen (2011) that the co-movement between Finland and emerging regions stock markets is located in long-run but between
Finland and developed world regions stock markets, it is present across all frequencies, with strong co-movement in short run. Thereafter, Graham and al. (2012) investigate the integration between emerging and U.S. financial markets, use the wavelet coherence method. Authors discover that the level of contagion varied by country. The U.S. had a low correlation with North Africa but presents a strong co-movement with Brazil, Korea and Mexico. They note also that at the beginning and during the financial crisis of sub-primes in 2007, the co-movement between stock markets relatively grow in short run. Madaleno and Pinho (2012) analyze U.K., U.S., Japan and Brazil stock markets relationship using the Morlet coherence wavelet and find like Rua and Nunes (2009) His analysis put to the light through the wavelet multiple cross-correlation analysis that CAC40 tends to lead the rest of the Eurozone stock markets in short and medium run. Still in their dynamics research, Graham et al. (2013) uses wavelet squared coherence with simulated confidence bounds to study the integration between MENA and U.S. stock markets. They discovered a relationship, weak in short run but strong in long run. More recently, Tiwari et al. (2013) analyze nine Asian stock markets integration using the two wavelets methods proposed by Fernández-Macho (2012) and find that Asian stock markets are highly integrated in long run and comparatively less integrated in short and medium run. Loh (2013) works on the integration of Asia-Pacific stock markets with world stock markets using the wavelet coherence. The author show that generally the co-movement of Asia-Pacific stock markets with outside is strong at low frequencies(long run) and increase in financial crisis period. Aloui and Hkiri (2014) are interested in GCC 26 emerging stock markets co-movement.
By using wavelet squared coherence method, they find frequent changes in the relationship after crisis beginning for the GCC markets at relatively in short run and a strong co-movement among GCC stock markets during financial crisis. All these studies show the advantage of wavelets for a better analysis of the relationships between financial markets, which is more suited to the complexity of financial markets.
Econometric Methodology
In this section, the econometric methodology used to study the relationship between the stock markets is presented. First we provide a overview of Maximum Overlap Discrete Wavelet Transform, then a description of The Diebold-Yilmaz spillover index method proposed by Diebold and Yilmaz (2012) and finally the asymmetric causality test methodology developed by Hatemi-J (2012) .
Maximum Overlap Discrete Wavelet Transform (MODWT)
We use the MODWT to implement the stock markets returns data at different time scales (see Percival and Walden, 2000) . Wavelet analysis localizes variations of signal or time series within time. Both the variability and their evolution in time can be captured by decomposing a time series into many time-scale or time-frequency. Maximum Overlap Discrete Wavelet Transform (MODWT) decompose times series in both time and frequency domain simultaneously.
Let X t , the stock markets returns. The time series can be decomposed by a sequence of projections onto wavelet basis:
where j = 1, 2 . . . J, the level of multiresolution and J = log2(T ); Φ,the father wavelet and Ψ, the mother wavelet.
s J,k , the smooth wavelet coefficient (long run movements) provides a smooth or overall pattern of the original signal 26 Gulf Cooperation Council.
and d j,k , the detailed wavelet coefficients (short run movements) capture local fluctuations in each scale over the entire period of a time series. Φ J,k and ψ j,k are scaling and translation obtained from Φ and Ψ and are defined as follow
For the decomposition, we use Daubechies least asymmetric (LA) wavelet filter of length 8 because it is one of the best and most used in wavelets theory (see Percival and Walden, 2000) .
The decomposition of the series by the MODWT is usually implemented by the Pyramidal Algorithm (see Mallat, 1999) . The multiresolution Analysis of the stock markets returns X t using the MODWT can be written as follows
Diebold-Yilmaz spillover index method
We apply the method proposed by Diebold and Yilmaz (2012) Assume a covariance stationary of N-variable VAR(p).
where ǫ ∼ (0, Σ) and ǫ is an i.i.d disturbances vector.
The moving average representation can be written as follows, X t = ∞ i=0 A i ǫ t−i , where A i is an N × N coefficients matrix defines as follows, A i = Φ 1 A i−1 + Φ 2 A i−2 + . . . + Φ p A i−p with A i , an identity matrix and A i = 0 for i < 0.
The moving average coefficient allow a better understanding of the method. It is based on the decomposition of the variance for analyzing forecast error variance of each variable throughout the entire study period. The variance decompositions gives access to the fraction of the H-step ahead error variance in forecasting x i that is due to shocks to x j , i = j for each i.
Usually VAR innovations are simultaneously correlated while the calculation of the variance decompositions requires orthogonal innovations. The Diebold and Yielmaz (2009) method based on the Cholesky factorization depended on the order of variables But in the new method, the use of the generalized VAR framework of Koop et al. (1996) and Pesaran and Shin (1998) , which are invariant to change in order solve this problem. The H-step ahead forecast error variance decomposition for H = 1, 2, . . . , using the generalized impulse responses is defined as follows.
where i = j for own variance shares and i = j for cross variance shares or spillovers with x i and x j , i, j = 1, 2, . . . N , Σ the variance matrix for the error vector ǫ, Θ ij the standard deviation of the error run for the j th equation, and e i the selection vector with one as the i th element and zeros in another way.
To normalize the sum of the elements in each row equal to 1 in order to have the information available in the variance decomposition matrix in the spillover index calculation, own variance and cross-variance shares or spillovers are derunined as follows.
We can calculate the spillovers index using the variances obtained.
The problem of variance decompositions invariant to the variables order being set, using standardized the elements of the generalized decomposition variance matrix we can calculate the directional spillovers from one market (i) to others, from all other markets to one market (j) respectively.
Data
The data are composed of different global financial indices. In Africa market, we selected the seven largest stock markets in Africa in runs of capitalization, South Africa (TOP40), Egypt (EGX30), Nigeria (NGSE), Morocco (MADEX), Kenya (NSE), West African Economic and Monetary Union 27 and Tunisia (TUSISE). 
where r, the returns and P , the closing prices.
Several summary statistics of returns are reported in Table 4. They all have a positive mean. That means that the African financial markets and OPEC oil prices are profitable and generate profits. The RTSI has the largest standard deviation and therefore is the most volatile market of the studied panel while the TUSISE which has the lowest is the least volatile market. The analysis of skewness show a negative value 30 for all the returns excepted excepted that of the CAC40 which is positive 31 . These results indicate that there is more negative returns in these series than positive returns and that they would be more likely to experiment periods of negative returns than the CAC40. The high coefficient of kurtosis for all returns excepted for the CAC40 (kurtosiscoef f icient < 0 32 ) reveals that their distributions have thicker than normal Gaussian distribution tails. The Jarque-Bera normality test confirms the skewness and kurtosis results with a pvalue < 0.05 for all the returns. In order to obtain market returns at different time scales, we compute the wavelet coefficients using the MODWT 33 . For the decomposition we use Daubechies least asymmetric (LA) wavelet filter of length 8 because it is one of the best and most used in wavelets theory (Percival and Walden, 2000) . Note that for MODWT, a specific choice of wavelet filter is not required. The maximum scales number of decomposition allowed is log 2 (N ) 34 where N is the number of observations. However, since the wavelet coefficients become too small for large large scales, we stop to 5 decompositions or scales with 5 wavelet details and 1 smooth wavelet coefficient (long run dynamic). The VAR stationarity hypothesis prevents us from using the smooth wavelet coefficients in our analysis. We will therefore focus on the 5 time scales of the wavelet details (see Table 3 ). With regard to the choice of the optimum VAR lag, we use the AIC and BIC on the original returns data (see). Based on the different criteria, we selected two lags. For the length of the rolling sample, we use 100 weeks 35 (about 2 years). For the length of the forecast period, we use the same as used in Diebold and Yielmaz (2009); Diebold and Yilmaz (2012) , H = 10. We apply these approach at each scale.
Empirical Results
We first present the global results showing the mean of the spillovers between the different markets of our full sample on the interval studied at different scales using the spillovers table (see Table 9 , Table 10, Table 7, Table 8 and Table 11). Then, we will be interested in the specific dynamics spillovers of the different markets and groups at different time scales on the African markets using the rolling sample analysis (Fig. 2, Fig. 3, Fig. 4, Fig. 5, Fig. 6, Fig. 7, Fig. 8 
Full Sample Analysis at different scales
The analysis of Table 9, Table 10 , Table 7 and Table 8 shows that the spillovers between stock markets vary according to the time scale (see Table 3 ). The contribution of a market to the performance of a another market evolves according to the frequency or the time scale. This means that a variation in a market is explained at such a percentage after 2 to 4 weeks (scale 1), whereas after 32 to 64 weeks We see that the contributions of emerging and developed markets to African markets increase with time scales. We note that the Japanese financial market explains the African financial markets more than the others from scale 1 to scale 4. After about a year (scale 5), the spillovers emitted from the Japanese markets fall drastically. The South African financial market is the most integrated african financial market with world finance. It receives the most of spillovers from others at almost all scales except at scale 4, or the variations in the Nigerian financial market explained by the BRIC are higher than those of South Africa. Regarding the contributions of the global and African financial markets to the African financial market as a whole, we will carry out a scale by scale analysis.
At scale 1 (2-4 weeks), we find that, on average, developed markets contribute more to African financial markets than other African financial markets and the BRIC. The African financial market is the second largest contributor. The variations in South Africa are explained at 38.4% by the developed markets, 27.9% by the BRIC and only 8% by the African financial markets, besides itself. WAEMU markets come second with 17.7% of these fluctuations explained by developed markets. Nigeria and Kenya are the least open financial markets to developed financial markets. In runs of relations with emerging markets, the Moroccan market occupies the second place 11.9% of these variations explained by the BRIC. The Nigerian and Kenyan markets are still the least open with respectively 6.3 % and 5.3 % of spillovers received from the BRIC. As for the contributions of the African markets, among themselves, we find that they are generally rather weak. Tunisia is the most open market to the African financial market with 18.5% besides its own fluctuations explained by it. Nigeria is the least open market to the African financial market with 6.5% of contributions received. As regards oil prices, the markets of South Africa and UEMOA are the ones with the largest contributors, respectively, with 6.7% and 6.3% respectively. However, as time scales increase, BRIC are increasingly contributing to African financial markets. African financial markets are weakly integrated among themselves. However, the The spillovers between them is rather low. However, over time scales (1 to We note, moreover, that the Nigerian financial market, despite its status of leading producer of oil in Africa, is only slightly explained by oil, except at scale 4. This may be due to the fact that the market is very weakly open to World finance (Emerging and developed markets), that are generally heavily priced at oil prices 43 ) or the low oil company representation in the NGSE index All Shares 44 .
43 Huang et al. (1996) 44 only 10% of the Total capitalization 
Rolling sample analysis at different scales
The analysis of Fig. 1, Fig. 2, Fig. 3, Fig. 4, Fig. 5, Fig. 6,   Fig. 7, Fig. 8, Fig. 9, Fig. 10 and Fig. 11 shows that The spillovers from African markets to African markets increase significantly as scales increases. We note that at scale 1 (1-2 weeks), the financial financial crisis has no impact on the relations between the African financial markets. However, starting from the scale 2 to 5, the beginning of the crisis (subprime crisis) marks a drop in the spillovers between African stock markets. We also note that the Egyptian financial market, regardless of scale, is the most influential African market, consequences of large spillovers to the Maghreb market (Confirming the presence long-run relationship between Egypt, Morocco, and Tunisia stock markets showed by Onour (2010) . We find that The South African financial market is one of the least connected African markets to others. However, at scales 2, 4 and 5 in times of crisis (2008 financial crisis, European debt crisis), the spillovers from South Africa stock market to other African markets increase. The information or impact from market eventually reaches others markets even though it is rather decreasing. This could be due to a concern of capital diversification at different time horizon from this market. Indeed, spillovers increase at large scales. they could be derunined by the behavior of the financial actors, who at scale 2 (about a month after the crisis) or else, would prefer to diversify their investments in the African financial 45 Nigeria, WAEMU and Kenya markets 46 . The Nigerian financial market could confirm this result in that during the crisis of oil prices fall (2014) (2015) (2016) , at scales 2 to 5, the Nigerian financial market is one of the main contributors to other African stock markets . This could be an attempt of diversification of capital towards African markets less affected by the fall in oil prices. WAEMU stock market strong contribution can be explained by the recent and rapid development of this market and its African partnerships (see section 2).
6.2.2. Spillovers from world groups stock markets and oil prices to African stock market African markets during crisis period to minimize their loss. As for the BRIC, their spillovers seem more or less constant over the scales. Note, however, that during the period of the financial crisis, at scale 1, spillovers tend to decrease over time while at scale 4 they are on the rise. We can assume that African financial agents could invest in these emerging markets but on relatively high time scales (scale 4: 16-32 weeks) and vice versa. The different investment horizons (scales) could also explain these spillovers varying across scales. With regard to oil prices, we see that when there is a more or less sharp increase or decrease of its returns, spillovers toward African financial markets increase. At scale 1 and 4 during the oil prices fall in 2014, the contribution to the African market increases. During the same period, at scales 2 and 5, spillovers from oil prices experience ups and downs. These differences can be explained by the fact that the price shock affects the listed companies, which are strongly linked to the price of oil almost automatically (see scale 1). These shocks therefore explain some of 48 2014-2016 the stock markets returns. Thereafter, we assume that some companies could take precautions and try to find alternatives to oil as much as possible while others will adjust their production and prices accordingly. The adjustment from this, could be the reason of the spillovers increase with high scales. The markets finally adapts. In addition, scale 5 shows a relative decline in oil price spillovers compared to the spillovers from stock market that increase with high scales. As far as the contribution from African financial market, spillovers raise with scales. At scale 1 and 3 after crisis (subprime and European debt crisis), these spillovers are strong. African stock markets in long run 49 this last years (2011) (2012) (2013) (2014) (2015) (2016) are very active between them.
6.2.3. Spillovers from individual developed stock markets to African stock market European stock markets decrease relatively to others developed stock markets (Japan and US) from scale 1 to scale 5.
This confirms the long run impact (scale 5:32-64 weeks)the 2008 financial crisis and European debt crisis. Indeed, up to the 5th scale, the spillovers of the markets directly affected by the various crises are always decreasing, which could be the effects of the crises even in the long run. In our sample, we find that before the 2008 financial crisis, at almost all scales, the spillovers from African stock markets are high. However, this era of crisis, having a long-run impact changes the situation. The Japan stock market seems to be one of the markets that contributes the most to the African financial market at all time horizons. This high spillovers comfort the strong economic and financial actions in the African market posed by Japan through the JICA to 2016, from scale 1 to scale 4 experience an increase towards the African financial markets confirming the strong economic and financial relations between China and Europe (see Zheng, 2016 In this subsection, we analyze the spillovers from world financial market groups and oil prices towards individual African stock markets. We will conduct an analysis of all African markets simultaneously scale by scale.
The analysis of Fig. 5, Fig. 6, Fig. 7 , Fig. 8 , Fig. 9 , Fig. 10 and Fig. 11 or the recent financial opening (Chinn-Ito website: The Chinn-Ito Index -A de jure measure of financial openness) 56 The largest African financial market
At scale 2, For the majority of African financial markets, spillovers received from other African financial markets raise before and at the beginning of the 2007 financial crisis excepted from Kenya and South Africa. In autumn 2008, in the midst of the financial crisis, the impact of the developed financial markets in the African market increase. During the debt crisis start and in 2015, The BRIC stock markets generally contribute much more. The spillovers from oil prices varies from market to market, but periods of rising and falling are located in instability period in financial markets or in oil prices.
At scale 3, the spillovers from different groups vary widely from one market to another in different markets. We note that for the majority of African markets, the BRIC spillovers are highest for all markets except South Africa. At scale 5, spillovers from developed markets raise for most African financial markets throughout the study period. In the midst of the debt crisis, the spillovers from 57 Period of high activity and development of African financial markets 58 Oil prices fall start developed markets are intensifying towards African stock markets. This could be the effect of a diversification of long-run capital from developed markets to African markets or of the delayed impact of the crisis 59 . We also note that spillovers between African financial markets are rising before and during the 2008 financial crisis. As for the spillovers from BRIC, they are low relative to the spillovers from the others financial markets groups. Concerning oil prices, it can be argue that outside of a few isolated peaks, spillovers are low on almost all markets during the period of falling oil prices (2014) (2015) (2016) . Particularly for Nigeria, the spin-offs are very low. It could be argued here that in the long run, the impact of oil price changes in the NGSE return is negligible.
The impact of global markets varies among different African countries. We note that South Africa is strongly correlated with developed markets and those at almost all scales. In the short run and long run during the 2008 financial crisis, the spillovers from developed stock markets rise in the African financial market confirming the immediate impact but not permanent of the financial crisis on African markets except for South Africa stock market. During the period of the European debt crisis, in the short run (scale 1), the spillovers from developed markets decrease but in the long run (scale 5) they are rising sharply 59 Decline in investments at short run toward Africa due to the crisis (BAD, 2009) 60 This decrease could be the consequence in long run of a decline in the FDI from European countries stemming from the crisis To others 95,6 24,1 59,3 107,1 
Conclusion
This paper provides a new insight of the relationship between African financial markets and global financial markets in time and frequency (scale). We have been interested in these relationships especially during the recent turmoil (Subprime financial crisis and European sovereign debt crisis) and in financial markets and the recent decline in world oil prices. We examine the return transmissions between World stock markets (Brazil, Russia, India, China, United States, United Kingdom, France, Germany and Japan), OPEC oil prices and the seven largest African stock markets in capitalization run (South Africa, Egypt, Nigeria, Mo- The results show that the spillovers to the African financial markets vary according to time scales. During the subprime crisis, the impact from the developed stock markets excepted Japan (high spillovers from Japanese stock market to African markets at almost all scales confirming the conclusions on the high spillovers from Asian countries of Fowowe and Shuaibu (2016) We can conclude that the integration of the African financial markets with the outside (world financial Markets and oil prices) depends on the time scales, the economic relations with the countries concerned, the state of the world financial markets. This integration with global financial market is generally weak in the short run but tend to grow in the long run (see spillovers tables) excepted for South Africa. Concerning the integration between African financial markets specifically, despite considerable progress, it remains weak and is only located in medium and long run. About African markets and oil prices relationship, spillovers is strong in short and medium run but weak in long run.
Compared to studies on the African financial markets integration using the Diebold and Yilmaz (2012) method (see Fowowe and Shuaibu, 2016; Sugimoto et al., 2014) , the combination with wavelets allowed us to confirm their authors results but to go further showing that the subprime financial crisis had an impact on the African financial markets even though it was in short and long run. Moreover, we have also shown that relations between African financial markets are 61 Scale 1 62 Scale 5 63 Mostly China 64 Possible consequence of the decline in FDI and others investments to African countries (BAD, 2009) not not static and that according to the scale studied they evolve.
Conclusions from this paper are relevant for portfolio diversification strategies and policy makers. Firstly, this specific integration in long run means that African financial markets excepted South Africa do not react immediately to world financial shocks. This long run integration could be an opportunity of capital diversification for financial agents in the short run. Secondly this long-run integration could be explained by channels of transmission of the financial information flow between the African and external financial markets that are not sufficiently developed (nonefficient financial institutions, low representation of African or global firms represented markets in African markets. . . ) and hence difficulties in Information or financial flow to spread due to lack of financial link. The authorities concerned should therefore redouble their efforts in view of the substantial economic advantages stemming from developed markets (Hicks, 1969; Levine, 1997; Calderón and Kubota, 2009 ).
